[ »^8 ] 

P. S. 1 find an oBTervation of mine of the lunar eclipfc 
of May 7th, 1762, printed in the PhOofophical 
Tranfa£Hons Vol. LIL pag. 543. How it got there 
I know not, never having thooght it worthy the no- 
tice of the Royal Society. Befides, in the three ob- 
fervations there faid to be made at Mr. Short's before 
the ecllpfe, the equation (I fuppofe by my own mif- 
take) isfubftraBed, which fhould have been added to 
give the apparent time 1 and the three apparent times 
there fet down, are to be increafed each by 4^ i¥^ 
to make them the true ones. J. B, 
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XIX. Ohfervatkm on the Eclij^ of the 
Sun, April i, 1764 : In a Letter to the 
Rev. Thomas Birch, D. D. Secret. R, S^ 
from Mr. James Fergufon, F. R. S. 

Reverend Sir, Liverpool, April 2, i764. 

Read April 5, TJ A V I N G been at this place ever 

^^^^^ JL Jl ^^^^ ^^^ beginning of March, and 
hoping that the fky would prove favourable (as to my 
great joy it did) for obferving both the lunar eclipfe 
of March 1 7tn, and the folar eclipfe of yefterday, I 
propofed to captain Hutchlnfon, at whofe houfe I 
flay, to have a meridian line drav/n on the leads on 
the top of his houfe, in order to adjuft his cl<^k for 
obferving the times of thefe eclipfes by : and we got 
Mr» Holden, who is mafter of a mathematical fchool 
here, to do it for us, by feveral obfervations of the 

altitude 
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ildtude and azimuth of the Sun by day, and of the 
flars by night j and there were fuch exad agreements 
found by many repeated obfervations, that no doubt 
could remain of the meridian's being very well 
afcertained. The lame gentleman, who is juftly 
efteemed to be a very accurate obferver, and an able 
calculator, finds the latitude of Liverpool to be 
53"" 22^ J and its longitude is generally thought to be 
three degrees weft of Greenwich, but he believes it 
to be fomewhat lefs. 

The clock being duly adjufted by our meridian line, 
at noon, and the time being found by obfervations of 
fevcral ftars in the evening of March 17, the apparent 
time of the beginning of the Moon*s eclipfe was ob- 
ferved to be at lo^ 27^ p. m. and the end at 13^ i/. 

On the next day, 1 calculated the time of the 
ecliptic conjunftion of the Sun and Moon for April j^ 
by Meyer^s tables, as we have them publiflied by 
Mr. Maikelyne, and then made a projedion of the 
Sun's eclipfe for that time by them, for this place^ ac- 
cording to it's latitude as determined by Mr. Holden, 
and fup|K)ling it's longitude to be 3 degrees weft from 
Greenwich 1 and put up this projedion in the council- 
room, that it might be feen, in order to find how it 
might agree with obfervation* 

Being provided with a good refleding telelcope at 
captain Hutcbinfon's, I cut a round hole in a pafte- 
board which would go tight on the tube, and took 
the Sun's image on a paper behind it, as large as I 
could have the image of the Sun lliarp and well de- 
lined around the edge, which was included in a circle 
of 4 inches diameter, I divided the diameter into 
12 equal partvS for digits, and each digit into 4 parts, 

the 
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the half of every fourth part being left to be eftimated 
by the eye, 

Mr. Holden and two other gentlemen, who are 
efteemed good obfervers, and were provided with 
refrading telefcopes and Hadley's quadrants, were 
with me on Sunday morning, and I defired a third 
gentleman to note down the times, and to be careful 
not to miftake the minutes of time ; as one might be 
more apt perhaps to miftake the minutes than the 
feconds. The clouds threatened us difappointment 
till about ten minutes before the calculated time of 
the beginning of the eclipfe, and then the Sun (hone 
out very clear; and during the time of obfervation 
we were but feldom interrupted by thin flying clouds. 
The firft and laft contafts of the Moon and Sun were 
fo fharp and inftantaneous, that it feemed poflible to 
determine them within one fecond of time. Several al- 
titudes of the Sun were taken during the eclipfe, by re- 
fleding the Sun s image from a bafon of treacle ; and 
the quantities eclipfed were plainly vifible on the fore- 
mentioned image of the Sun on the paper, even to the 
eighth part of a digit. But the altitudes want yet to 
be corrected by their refpedtive refradions. 

Several people came into the room to fee the eclipfe, 

fome of whom were fubfcribers to my ledures ; and 

I could not well refufe them admittance. But I told 

them before-hand that they muft neither fpeak nor 

move till the eclipfe was found to be begun. This 

they ftridly complied with, and gave no manner of 

difturbance ; and, after it was begun, I defired them 

all feparately to come and view it by the telefcope, 

which hindered me from obferving the number of 

digits eclipfed for the firft hour. 

I kept 
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I kept by the refle£ling telefcope, and watched the 
Sun carefully for about five minutes before the calcu- 
lated time of the beginning of the eclipfe. Our watches 
were adjufted to the mean or equal time ; and two 
of them kept exadlly alike during the whole time o£ 
the eclipfe. The obfervations were as follows : 

^ / // Digits. Sun's altitude^ 

8 19 o eclipfe begun 28° 37'' 00^^. 

10 2 o — 84 

10 5 o —. 9 —35 49 30 

10 II o ~ 9-1 

10 13 o — 10 — 36 29 o 

10 18 O I0-|, 

10 21 o ~ loi: ~ 37 o o uncertainv 
10 25 o — 104 — 37 20 o 

10 30 O 10 

10 38 o — 9 

{Cufps perpendicular, by a plumb-line's 
jfliadow on the Sun's image. Sun's alti-^ 
tudethen 38'^48^o^^ 
10 43 30 ~ 8-i -^ 38 57 30 

10 47 o ~ 8 — 39 8 30 

ID 54 30 — 7 

11 o o — 64. 

II 3 45 — 6 
II 12 o — 5 

II 15 45 — 44- 
II 19 15 — 4 

^^ ^Q ^ funcertain, on account of athiiii 

11 2o O — — ^2 < n ' 1 1 

■^ \ nying cloud. 
II 35 2 -- 2 

II 45 15 ■ — oi. uncertain by another cloud. 
t T rn A r^l eclipie ended, the fky quite clear. Sun's 
50 45 1 altitude 41^2/ 0^^ 

I Al 



[^12 ] 

All wrote down by Mr* Baxtonden, who kept a 
copy thereof. 

At night, Mn Holden returned and examined the 
clock by the ftars, and found the time fhewn by the 
clock to be true. 

Between the beginning and the middle of the 
eclipfe, we could plainly perceive inequalities in the 
Moon's eaflern limb on the Sun, by means of the 
refleding telefcopej and I often obferved little tre- 
mulous bright Ipecks of the Sun's lowermoft edge 
in the otherwife dark place juft before, or weft, of the 
lowermoft cufp ; but they vaniflbed in an inftant, ex- 
cept one which was confiderably larger than any of 
the reft', and was vifible for about two feconds of 
time by eftimation : but I was fo intent upon ob- 
ferving it, and looking for others, that I forgot to 
have the time of its appearance marked dovvn. This 
undoubtedly was owing to a dent or valley in that 
part of the limb of the Moon, which no hill beyond 
it took off from the fight. But as the eclipfe was 
drawing toward the end, we could perceive no ine- 
qualities of the Moon's weftern limb on the Sun, nor 
any fuch fpecks in the Sun's edge about either of the 

cufps. 

As the Moon s latitude was north afcending, and 
the cufps not perpendicular till after the middle of 
the eclipfe, I apprehend that when they were fo, the 
apparent altitudes of the centers of the Sun and 
Moon were equal. But whether they were then fo 
or not, I leave to better judgements to determine. 

I fliall now fet down the times of the beginning, 
middle, and ending of the eclipfe, as pre-determin- 
ed by the above-mentioned projection thereof for Li- 
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verpool, from Meyer's tables, which were. the appa- 
rent times V and iliall reduce the obferved equal times 
to the apparent, by fubtrading 3 minutes 48 feconds 
(which we fuppofe here was the equation of time) 
from the equal times as obferved by the clock and 
two watches which kept equally going together. 

Apparent times. 

By projection. By obfei vation. 

h h 

Beginning — — ■ 8 56 o ■ 8 55 12 

Middle ■ 10 21 45 not certain; 

End '■ ' ' « 1 1 48 o — • 1 1 46 57 

Duration < 2 52 o > 2 51 45 

Digits eclipfed ■ ■ 10*4. loi-exadly. 

We wifli for the accounts of the obferved times at 
the Royal Obfervatory and at London j becaufe, by 
comparing the difference, and making allowance far 
the velocity of the penumbra between Liverpool and 
London^ the Ibngitude. of Liverpool might be known. 

As the obferved quantity was fomewhat greater 
than the projected, as to the digits, and the projedion 
which I gave in, fome time ago, to the Royal Society 
from Meyers Elements, made the lower edges of the 
Sun and Moon to be very nearly in contadl at the time* 
of greateft obfervation at Greenwich, I am apt to 
think that the appearance at Greenwich was aimular : 
and am, with the greateft efteem^ 

Reverend Sir, 

Your mo/l obliged humble fervant, 

James Fergufon, 
Vol. LIV. Q^ XX- 0^- 



